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(57)Abstract: 

PURPOSE: To provide the frequency selecting 
constitution element which is mechanically robust and a 
method for forming the frequency selecting constitution 
element. 

CONSTITUTION: The frequency selecting constitution 
element 201 includes a substrate 255 which has at least 
a 1st surface and an acoustic impedance transducer 218 
which is coupled with the substrate 255. The acoustic 
impedance transducer 218 transduces the acoustic 
impedance of the substrate 255 into 2nd acoustic 
impedance. The frequency selecting constitution element 
201 further includes a mechanical resonator 203 
arranged on the acoustic impedance transducer 218. The 
frequency selecting constitution element 201 is provided 
with a frequency selecting function. 
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MOTOROLA INCORPORAT 
RED 
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(54) [5£BJ(7)£«0 ^^^c3g^«^^^ 



(57) »»] 

iMWCIi^i^tlWMi* (2 0 
1, 3 0 1) « J:MttftlK«j£IX (201, 30 

1) *tpj«-j-**»*««r*. 

[««] men&KSttfli/Sfi* (201, 301) 

tt. ^«K<ifeJ(lim**"r-6»« (2 5 5) <h, £0) 

s« (255) tc:is^snfc*»-f >hr-^>x*«s 

(2 18) ££^tf<, «HB»»-f >h*-^>X^SIS 

(2 1 8) \$, m& (2 5 5) (D^m-c >¥-y>x& 

1(2 0 1, 3 0 1)11 EfC, miB#»<>br-y> 
(2 18) ± tcSHg £ tltz mWLiZ&MT (2 0 

3, 301) mmmmscm^m^mm (20 

1, 30 1) tt, »»RB«*1iB£Rl***><&^**. 




(2) 

1 

mmtm i ] miik&mtRffi&mm (201, 3 0 1 > x 

^oT:SlI^mS (2 5 5) ;W£»«(2 
5 5) iZ&^Ztl. ffigSSffi (2 5 5) <D#g-f>fc?- 

-^>Xfifi (2 18) ; ^tfftrfE^^f >tf- 

^>x»?g (218) ±(cgB@$n, mfc&Mium 

t6^»tt§f**fifS (2 0 3, 3 0 1) , ^SritS 

2 ] ^PS^Sgg (201, 301) SfPriEf s 10 

(a) SB tf-^>X*WTSStE*r» (2 5 
5) ^ffl«t57T7^; 

(b) HlJfBSS«f4 (2 5 5) -tlZ^W&ttm (2 1 
8) gEITMfy^;6cttf 

(c) mi^W&mo) 1/4 (2 I I ; 3 2 0 ; 
310' ) OEl^If (2 0 1, 3 0 1) fuE^ 
f^lf^ (2 1 8) tC«^-r*X5ry^ 

M*a3] ^IgSSIt^ (2 1 8) T^oT : 20 

(a) »l¥«>f>tf-^>;**WU JBlMttft^ 

1/4 <bjps (2 5i) 

(2 5 0) ; 

(b) WES 1 >tf-^>XJ:t) 2 
-f >t?-y>X£WU ifflE^ 

1/4 (£>jp 2 (2 2 1) ittfEfglJI (2 

5 0) ±\Z&Wt£tlfc9Z2m (2 2 0) , fi 

di*4»«t-r*ttB*Ji*»RI#» (2 18) o 
[Ht*84] &*SJl&$Cgg (8 9 0) JC^d^T, 30 
(2 0 1, 3 0 1) ^:'M<i:t>Sl 

(255) ; me&K (25 5) ic*t<&sn, n 

ESS (2 5 5) 0>*«<f >If-y>*£*2*»-f > 

e-^xtaarr*, >K-y>x*ai» (2 

1 8) ; ^ir/SffEWB-f >tf-* r >X^»S (2 1 
8) _ktcl2@£n> #§S^C0 1/4c7)j?$ (211; 
3 2 0:3 2 0') £WU MttftBttMCSfltAfc. 
fl*i»(2 0 1, 3 0 1) . ^6*4i«(»tt 

Lmwoimmumw] 40 

[0 0 0 1 ] 

fctaicrofabricated)««»a«J«fliR*^IWb, 
[0 0 0 2] 

/^raa. cne>©«««, h^>> ? x^. y-f* 50 



«fBI¥6 - 2 9 5 1 8 1 
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[0 0 0 3] H«[»a«?««E*SI3R"r*fc«6©10(0^ 

[0 0 0 4] Hffl®WM&XB®S;fcftKjatt. §£SS 
I^>yi/-> (free-standing thin film membrane) 

[0005] z.ti£\*»itz* mmm&ttmmtfzmmt 

*ffitc«, a** Jtr//*fcttlSft (crystal lography) 

^t^nSo S^<D£<B<fc3fr&fi5rau G.R. Kline et 
al. (D^m^n^4 y 5 5 6, 8 1 2 ^ "Acoustic Res 
onator With Al Electrode On An A1N Layer And Using 

a GaAs Substrate" (1 9 8 5^12^30) , G. Di 
U<D%imftWfWZ3 f 3 1 3, 9 5 9^, "Thin Fi In R 
esonance Device" (1 9 6 7^4^1 IB) . T. Inoue 

et al <7)^a#fF?&4, 4 5 6, 8 5 0^, "Piezoele 
ctric Composite Thin Film Resonator" (1 9 8 4f 
6^ 2 6 B) , G. R. Kline et alCO*@4#flFm4, 5 
0 2, 9 3 2^, "Acoustic Resonator And Method Of 
Making Same" (1 9 8 5^3^50) > Wanget al. <D$k 
®^ffm4, 4 6 0, 7 5 6^, "Method Of Making A 
Piezoelectric Shear Wave Resonator" (1 9 8 7f , 
2^30) > H. Suzuki et al . <B#B*3fffPSI4 , 6 4 
2, 5 0 8-^\ "Piezoelectric Resonating Device" 

(1 9 8 7*2^100) , J. S. Wang et al . <D%:m 
&ft&4, 7 1 9, 3 8 3*1* "Piezoelectric Shear W 
ave Resonator And Method Of Making Same" (19 8 
8¥1^120) , S. D. Brayman et al. (0*S1$ffFSg 
5, 0 1 1, 5 6 8^ "Use Of Sol-Gel Derived Tant 
alum Oxide As A Protective Coating For Etching Si 



(3) 
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1 icon" (1991^4^30 0) , R. J. Weber et al 
.(D^mm^S, 0 7 5, 6 4 1 "High Frequenc 
y Oscillator Comprising Thin Film Resonator And 
Active Device". E. A Mariani et al. <£>*a 

4*SfrS5, 1 6 2, 6 9 m. "Cant i levered A ir-Gap 
Type Thin Film Piezoelectric Resonator' (19 9 2 

¥iiflioH) {ctBm^tiT^o, ctizoi&mz^ 

[0 0 0 6 ] 

mw&m&is&ot-rzwkm] »^m<o^mt. mm 10 

iSSc^^rr*. cn6©^ffi©^jft«Ctt, g£(free-st 
anding) mm&&mt°TZ> Zt. *5 cfcrXtf-A^BfiEW 

[0007] $fc, m*&m&£zf/i£rMTm\z$>z>m 

[0 0 0 8] LfcrtV^T. 
[0 0 0 9] 

[ooio] #a*««rm, Neff^Hd taie 
*«<>if-^>x3cas±«)«i**t, mm mm 

SIHEt!xi/»»<D»2B±^»S. MEfltl. 82*ct 

^3iiii tn^nii, ^2^j:^3iMWg 

*»»(0»Sl*<fctX*2JIi:tt, ^^^gcDl/4cO^ 
[0 0 11] *«EKK*<. ilfSi' >fcf-^>X£ 

{C^oT, II^n^^ii^LK MESS 1*5 <fctf 

»2in mumim&mz&^x%mik&<Di/4<D so 
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[0012] Mmt BK«#««ftfMrt-*#tt 

feffiflrrs. ilSf^f >h?-^>X£W 

[0013] mttmfc* S2tf-f>fc!-y>x$t 
iiid &*jps7&*ffiE*i#»»fi©i/4T» 

iE*Stt, ^3gf^>t:-y>X^T 
S«»<Z)»2Ji€:flaEfitE«»±^IBH-rsx^^7 r * 

*trj:t7S*a*L/^^ j&atitt^. fl9E«8c<&sB2 
iBm 2 * .ktfjis 3 ^§-r> tf-^>xtis^ izm l ^ t> 
[0014] mia^fttt, »i««*me : iF«R»8^ 

§Xr7^ *5«fc^MEffi«<t»Ji{C»2*a«:3B^-r 

[0 0 15] «&©JffB*lfi«"Tftt, «fE*feH. Sfsim 
S&WElfWSitS^IS^TS^^y^ ffi«*MsHi£ 
ttE»l«*KHS^"r*Xr-y^ K§2««£lfflEEE« 
»»■ 5^:/. ^2Eil^Ei2fI 

iCtt^T**^:/. *5<fctfSS3««ftWE*2EE«Ji 

[0 0 16] 

[0017] ant ^s^n^ i s (Dmmm^-t. 

^W&mm 1 5 tt, StS 110t, ma 15 7, 159 
*6WCJ¥S 1 5 2 ^tt^EH 1 5 0 t^6**. 

[0 0 18] ssi ion je®jb 1 5 0 tlffi 1 5 
7, 15 9, *5j;tf b^>:xX*, Jr— H, Z3>^ 

tbT«*ns*H6»«*K5* (H^-fr-T) <t>1t*bG>m 
«W3K»tbT«HBT*. S«l 1 0B, 



(4) 

5 

A, ^''J^At$, $Ht"f >x>T ^A#<Oct 5 & I I 

1 - Vm<DMn, fitlt* K^A, ^(fc&Hzinc oxid 
e)^<D£ot£l I -V 1 m<Dtt&, AtlxJiSixGel-x, A 
IxGal-xAs, InxAll-xP^^^^^^^^n-S^, 

^tciH)£-rsi^^*»rttA^. (#j 

7L\Z. Si, Ge, GaAs^) H ^<(Dm^ {10 0} 

m\*mmtsnz>i)\ ^oxt^n^m^mj-^mmt 10 

Va = (c/p) 0. 5 

So 

Tz= (zt-Zo) / (Zo+Zt) (3) 
CdT, ZtH JlS-Otf— (terminating impe 
dance), Zo«eii£K#:<&«r8H > fcf-^>X*St> 

•To if^ot, gAXisit mmizm^>\±-y> 20 

XKttl&U - l<D£ft#&ft^A3o -##IB««*3 

ft r^&ttttS (clamp) j Id, SH^fflftftlM-. Lfc 
a*oT, ifif-f >tf— ^>X#§S (termination) <Dm\Z, 

x MJt (mass density) (0y*_tf~>y n >rfA, S^ft 

[0 0 2 1 ] H2H **»Ccfc5*fftiBS2 0 1 30 

#J£»i§2 1 8(7)±^g2S^nfcl/ / 4^g^^2 0 
3&<&*, ^«£#«§2 1 8»X£2 5 5±{r@B©$n 

So 

[0 0 2 2] 1/4KS*1SS2 0 3H E112 1 0 

(D&mizmm 2 0 5, 205' ftfi^T^So 1120 
5, 2 0 5 ■ *3<fctw£s« 2 1 oizmz 2 1 1 ftwu, 

[0023] ^sj^#t§§ 218H m&vmm ft^r 
tr. ^-n^ft, J?s 2 1 6^ft^i2 1 40 

5, ip£2 2 l^tt§i2 2 0, f$251 ft*T3 
I2 5 0d:lT^to 12 2 0, 2 5 OfyjtCESftT 
H*«<DHft* tSRT^To I2 5 0lt SfiHO" 
(HIl) KSiKT£Kffi2 5 5±CEi$n§o 
[0 0 24] giMM^2 18(Di,2 15, 2 2 
0. . . 2 5 0H #**»«g<0 1/4K«FL^JP3 

2 1 6, 2 2 1. . . 2 5 1 ft#-T£<fc'5K:»lR£n* 



^H?6- 2 9 5 18 1 
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1 0 } *5<fctf {111} ©ft^^o 

[0019] gr<<Dm&&zmm 

|6](misoriented)j $nTfflS$n, ^Wfr^SiSiS 

stratf srpiSftieijS-rscfc^tcLT^So #jg»« 

[0 0 2 0] *»-f >tf-^>^Z »»0?Bffi*5 
Z a = ( p * c ) 0. 5 ( 1 ) 

(2) 

2 5 5«tOS5V^«< >tf— ^>X^tt^i2 5 

0) o Lf:^oT, »K»g2 18H 7i7>fi 
«(Ferranti effect) ftM"TS. :nCJ;oT, 
WS2 18^SSOl2 1 5, 2 2 0, 2 5 0. . . T? 
MStldWS. ffR»S82 1 8 0cfc5ftfiail0S 
iagKJc^^Sffi;-f >tf-^>X (^Jx.tf> 1K2 5 5 

12 0 5' ) (C^^T^-T >fcf-^>XtC^M^nSo 
dtlH W. E. Newel \<D "Face-Mounted Piezoelectric 
Resonators" £1^:? Ira :£ (Proceedings of the IEEE, p 
p. 575 -581, June 1965) tC*3^Tli C 6tlT4o 0 . 

z.n^m<ntzib\zz.z.\zWL&\nz> 0 

[0 0 2 5] *ffi«AfcL 1F«£»2§2 1 8 
>t:-^>XftWrS«^ 1^2 5 5) tf)_k 

IC&SU **0*«E»»2 1 8^ff^i/ 

4©i$$wtsta©i^e > ^§^ iiw>e-y> 

Xftfcifc6Tfca&{CSWKIt«2 1 8ftWfflKUH^#£ 
Ci^MLfco ^mKftim2 1 8)Wt)fc6tMWft 

12 5 0, 2 1 5) ^K>t-y>X^fL> ^ 
Ofg2, 84, i6f^l (fclAtf. 12 2 0) ^fi* 

>tr-^>xftwrsB#{ritjnTSo 

[0 0 2 6] HI 2 Tte, 2 1 8 te-«<0 1 / 

4&g^#^£j£3t><Z>£ LT^^ntt^^ 

*fc««r»JfC^L^-f >tf-^>X«EBS (profile) ft 
>Xftt>*:«bT^ t^ttlS (JP$) ft«/MxT3f# 

co-f >tf-^>x^«iftff ^ftiom^, sfc^j 

Afcf L. N. Dworsky{^J:SModern Transmission Line T 
heory and Applications (John Wiley and Sons, n^. 
-3-^7, 1 9 7 9*£) 0>m2**5J:rX§|fflXfiltfc*3li 

ffi2 5 5^«t>jft«"rSffllffi^e>*lSS2 0 3tC^feifi 
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/Vy$MJ >^«:fT^ *B«±T?OH9x;PRflB(dwell 
t ime) C £ ted; o T. *fctt»^#»»* 

[0 0 2 7] *UMAfcL !EtC, ^SSStSI 2 1 8 

M§K-»KE«3*1««2 0 5* , 2 0 5 
fi»^«trX£E«#»2 1 0 §i$fi^l/4 

[0 0 2 8] H3tt; *55W©» 1 »a*J6«^cfcS. 
#«#fi»3 0 l©IH*flsb&»«IB"C»*. *«HR 
B301H #«#S3§2 0 3 (0 2) £«flSlLT*5 
0 . 3 1 0 (B&flflfcttffi 3 0 5, 3 0 5" 

<h^(C, JEm@3 1 0 ' 3 0 5" , 3 0 

5 ' £^fro E1I3 10, 3 10' H -en-fnjp^ 
3 2 0, 3 2 0' ^$L, ££>JP£ 3 2 0, 3 2 0' 

tt mi3os, 3 0 5' , 3 o (Dmz&'StSo m 
$320, 3 2 0' %fcT% ^mwmiwmmMmz 

tt, 112 0 5' (02) KlttJKU «*tf, *55^© 
Ml 1 2 1 8 (0 2) ©«t5tt#»K*t»±* 



[0 0 2 9 ] EE® J§ 310, 310' (03)&J;tf2 
10 (H2) H WtH A 1 N, ZnO, CdS^ 

(SfctttaS* (electrostrict ive) ) tffl* £>f&£ £ 
i^LK 113 0 5, 3 0 5' , 3 0 5" (0 
3) , *W2 0 5, 2 0 5' (B2) H <£^«»i£: 

i^*«4*tt*wt-**K*m r 

10 nSCt^lK ££f§§2 18 (12) tt, 

sft*cwa*i/^. m§§2 i 8«» m&o&mm 

W^.tfta2 0 5* (HI 2) £fcte3 0 5' <£>jgftfe 
£*»fc-rs£#K, *JW»tt«jfi©«/Mi0XRI|k:*5 

Z> 0 »a«(Dfta»^*f»©«««rtt (longitudinal 
acoustic properties) T<£>S 1 tc£ hsbfc* Jt^pJ 

20 Sfc^E^MtT*. IIC 3 3£ 1 0 11TP& 

fit (N/m2) T*bU S6Kp^D^7A/m 

f^/:^fi^f>t:-^>XZo/A$: 1 0 7TBfc 
IIT (7yh/m2/ (m/s) 2) TSlfrbT**. 





C33 


P 


Va 


Zo/A 


ZnO 


2. 31 


5670 


6388 


3. 62 


Si02 


0. 79 


2200 


5973 


1. 31 


GaAs 


1. 12 


5300 


4597 


2. 44 


Al 


1. 11 


2700 


6300 


1. 72 


W 


5.81 


18400 


5450 


10. 1 



3£ 



£©M<£W*£>4$ttte, <gfc (among other places) , N 
T I S*3j;tf/£fcteDT I C?5^A¥pT^, A. SI 
obodnik et al. fCcfc£* r Microwave Acoust icsHandboo 
k: Volume 1A. Surface Wave Velocitiesj hMZtl 
fc. Air Force Cambridge Research Laboratories Rep 
ort AFCRL-TR-73-0597, ^^ZS^tlizmmT^m. 

V. RisticKlcfc-S, rprinciples of Acoustic Devi 
cesj > te^tflCB. Auldt^j;^) TAcoustic Fields and 
Waves in Solidsj , K 1 &£Ztm 2 miz&^T&^fz 

[0 0 3 0] 113 0 5, 305', 305" (0 3) 

113 0 5, 3 0 5" It Kim»*t/V>^>^to 
otional capacitance) Cml£^nT£A;>JitSl^-- h £H 
-MI3 0 5", 3 0 5' H W3T£31»J^fi 
Cm2^WT^tH^mm#-h^«x.T^J:V^ tb^-W^ 



WtCOiiiWtbtlTl^c IP "6. Cra/C0=8K 
2/7c2<i:*b;*ft.5. W»#fig©^U>y(&ffe«fc 
V. E. Bottom tcj;3 rintroduction to Quart 
z CrystalUnit Designj (Van Nostrand Rheinhold Com 
pany: — 3 — ^, 1982) i:l?»n§o 

[0 03 1] i4H *«M©*lffa^J£W^J:S, 
*S§g^ig3 0 1 (0 3) ©Sl43<fctfm2ffi»(Z)ffl*t 
40 Wift^^/V>^>X (Cml, Cm2) &Mm±&<Dm 

[0 0 3 2] *#J-ete> mi 3 0 5 , 3 0 5" PflTSI^ 
$n^»4 : ^A^^>XCniltt, JP£3 1 0£4#O* 
$3 10 + 3 10" £i£l£Lfc ((CctoTP^ffbfc) « 
^t»6tlS»»f KfcfLT* 0 4CDf&ig|4 0 5(CJ:^ 
X^n^^o\zmt-f^o -Jj, 113 0 5' , 3 0 

5" mxfflfeznrcm**/*>'?>xcm2\$* m$3 1 

0' *Kfi©l/4^^iS3 10*«Ei;fcfe©-C*5 
* 50 S^0)ffi^4 1 0 <D±5\Z* (f»LT) fftn. 
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[0033] *mw<Dftmmmwwz> *uHAtt, # 

ftf **a*b<tt» f °°0. 7 7T\ CmlooCni2<h&£ 
: ti«#L/liCt&Ki»TS. Cml^Cffl2<h&££^ 

K:*rr&it^ (Q) ^fiTL, 7-fM«*fiitf7y 
h^U>h (footprint) tfmttztmz. 7>r;i^0> 
Hfh «ii*3cfctffflffi^«St>fbTSili:JCttS. WIA 10 
tf, »»ftt, ttO. 7 7 CD 2 5%£*rt©B$#£-C* 
9> 80. 7 701O%WStK, 80. 7 7 <D 

[0 0 3 4] B5lt ***©mi»a*lfc«JcJ:*, 
H 3 cD*Sg§«ig^m 1 £ cfc^m 2 

jK"T^7:7Tft*. H5JC*5^T, «5 0 5Mi4 
0 5 td*tJ^U, fti5 10Mi4 10l:^n o f 
= 0. 7 7^Mt5<t, 82. 5:l©#*Jt*i#S 
n^>o Lfc**oT, A*-AlBl-A2B2-ffl*£^-5 20 
h#n$J-( topology) £ttS*I8«SnfcftfiS 

^ 0 ^^TA*3ctt^B«, m*-\i. ftcomcnxtimm.tf 

<fcrX2tt»i*<t«»2*fi»*c-?-n-€ r n»jiB*r*. ra 
«(DA**3«fc ^ m**a»-r > e— ^ >z£*r s r t 

j^atSL^ffl&Kl^Ttt, M^a, A^J-AlBl-B 
2A2-m*0<fc3^h*DS?-<£ffi^n^J:^o 

30 

B6©iH 3i««#03fifl[ (MEM* 
0. 5-0. 8) »^Fj!f^!y-C«*)L&«»* (« 
a, 0. 6-2. 2GHz) ■MESnT^S. 

6 10H i**^;P!yj:0«l*«cKii«a»k:jR*t 

[0 0 3 5] £«<Z>8H£»%6 1 0H, I3 2c7)^iti:- 
Sfr**«S*6«6nfct>©Tf, ££T\ 02 0. 7 
6 ^7D^-h;l/CDW(D3@ 012 5 0, 2 1 5fC^ 

P^tC, iP$0. 8 MKBA 1 (7) 40 

2 If (12 2 OfcWJfc-r*) ^ffASnt, GaAsI 
fi (M2 5 5K;ttJ&T£) -tlC #»SS*g (##J£ 
#*§§2 1 8fc*h£-r£) ^Mt§. un60if:w^ 
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Epitome 



(57) [Abstract] 

[Objects of the Invention] The approach of creating a strong frequency- 
selective component (201,301) and a frequency-selective component 
(201, 301) mechanically is offered. 

[Elements of the Invention] Said frequency-selective component (201,301) 
contains the substrate (255) which has the 1st page at least, and the 
acoustic-impedance converter (218) combined with this substrate (255). 
Said acoustic-impedance converter (218) changes the acoustic impedance 
of a substrate (255) into the 2nd acoustic impedance. A frequency- 
selective component (201,301) contains further the mechanical resonator 
(203,301) arranged on said acoustic-impedance converter (218). Said 
frequency-selective component (201,301) prepares a frequency-selective 
function. 
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CLAIMS 



[Claim(s)] 

[Claim 1] a frequency-selective component (201,301) — it is — : — 
substrate (255) ; which has the 1st page — a sound resonance means 
(203,301) for it to be combined with said substrate (255), to be 
arranged on acoustic-impedance conversion means (218) ; which changes the 
acoustic impedance of said substrate (255) into the 2nd acoustic 
impedance, and said acoustic-impedance conversion means (218), and to 
prepare a frequency-selective function — since — the frequency- 
selective component characterized by changing. 

[Claim 2] Step which prepares the substrate ingredient (255) which is 
the approach of creating a sound resonator (201,301), and has the : (a) 
1st acoustic impedance; 

(b) the step which combines with said sound reflector (218) one fourth 
of the piezo resonators (201,301) of thickness (21 1; 320 1 310' ) of step; 



which arranges a sound reflector (218) on said substrate ingredient 
(255), and the (c) 1st acoustic wave length — since — the approach 
characterized by changing. 

[Claim 3] The 1st layer which is a multilayer sound reflector (218), has 
the ' (a) 1st acoustic impedance, and contains one fourth in the 1st 
frequency of the thickness (251) of acoustic wave length (250) ; 
(b) the 2nd layer (220) which has the 2nd bigger acoustic impedance than 
said 1st acoustic impedance, and has been arranged on said 1st layer 
(250) including one fourth of the thickness (221) of the acoustic 
frequency in said 1st frequency — since — said multilayer sound 
reflector (218) characterized by changing and changing a low acoustic 
impedance into a high acoustic impedance. . 

[Claim 4] It is combined with said substrate (255). radio frequency 
equipment (890) — setting — a sound resonator (201,301) — : — 
substrate (255) ; which has the 1st page at least — Change the acoustic 
impedance of said substrate (255) into the 2nd acoustic impedance. It is 
arranged on acoustic-impedance converter (218) ; and said acoustic- 
impedance converter (218). the sound resonator (201,301) which has one 
fourth of the thickness (211 ;320;320* ) of acoustic wave length, and was 
equipped with the frequency-selective function — since — the radio 
frequency equipment characterized by changing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the frequency-selective (microfabricated) 
component by which minute processing was generally carried out, this 
invention will be especially a sound frequency selective device and the 



thing about a thin film mold sound resonant element, if specified 

further. 

[0002] 

[Description of the Prior Art] A frequency complement component is 
important for many electronic products which need the stable signalling 
frequency and the capacity to perform distinction between signals based 
on frequency diversity. These functions are difficult for high moreover 
dependability being realized with sufficient repeatability in a 
monolithic configuration with other minute electronic components, such 
as a transistor and diode. 

[0003] One technique for realizing a frequency-selective function is 
using the mass (for example, coming down **) made possible in vibration 
by one dimensions or more. Such mass was supported at an important point 
like the former, for example, a perimeter, one edge, or an edge, and has 
been realized as a thin film which forms resonance structure. Since such 
structure can specify mechanical resonance clearly, the practicality as 
the filter in an oscillator circuit or a frequency stabilization 
feedback element is important, for example. 

[0004] The serious fault of a former thin film resonator is needing 
creation of independence thin film membrane (free-standing thin film 
membrane). Typically, this creation forms a sacrifice layer and is 
performed by making thin film membrane adhere after that. A sacrifice 
layer is removed alternatively next and a self-support mold thin film 
layer remains. 

[0005] Apart from this, the substrate ingredient to which the thin film 
layer was made to adhere is etched from a tooth-back side, and there is 
a method of preparing opening which arrives at even the inferior surface 
of tongue of membrane. This can be attained by using together with the 
surface layer of the ingredient which has different doping from the case 
of bulk using the etching reagent which has the etch rate which induces 
doping of a semiconductor material. Using the single or two or more 
surface layers from which a presentation and/or a crystal 
(crystallography) configuration, or orientation differs, a thin film 
layer is formed in the other selectable approaches following etching or 
other processings, and removing the ingredient which is directly under 
it a little alternatively is included in them. Many of such techniques 
U.S. Pat. No. 4,556,812 of G.R.Kline et al. , "Acoustic Resonator With 
aluminum Electrode On An A1N Layer And Using a GaAs Substrate" (December 
3, 1985), U.S. Pat. No. 3,313,959 of G. Dill, "Thin Fi lm Resonance 
Device" (April 11, 1967), T. Inoue et al U.S. Pat. No. 4,456,850, 
"Piezoelectric Composite Thin Film Resonator" (June 26, 1984), U.S. Pat. 



No. 4,502,932 of G.R.Kline et al, "Acoustic Resonator And Method Of 
Making Same" (March 5, 1985), U.S. Pat. No. 4,460,756 of Wanget al. , 
"Method Of Making A Piezoelectric ShearWave Resonator" (in 1987) 
February 3 and U.S. Pat. No. 4,642,508 of H.Suzuki et al. , 
"Piezoelectric Resonating Device" (February 10, 1987), J. U.S. Pat. No. 
4,719,383 of S.Wang et al. , "Piezoelectric Shear Wave Resonator 
AndMethod Of Making Same" (January 12, 1988), U.S. Pat. No. 5,011,568 of 
S. D. Brayman et al. , "Use Of Sol-GelDerived Tantalum Oxide As A 
Protective Coating For Etching Silicon" (April 30, 1991), U.S. Pat. No. 
5,075,641 of R.J.Weber et al. , "High Frequency Oscillator Comprising 
Thin Film Resonator And Active Device", It reaches. E. A U.S. Pat. No. 
5,162,691 of Mariani et al. , It is indicated by "Cantilevered Air-Gap 
Type Thin Film Piezoelectric Resonator' (November 10, 1992) and these 
patents are incorporated here as reference. 
[0006] 

[Problem(s) to be Solved by the Invention] A certain another technique 
needs formation (for example, conductor arranged under this beam) of the 
cantilever-like beam combined with the adjoining structure in capacity. 
This beam vibrates freely and has one or more resonance frequency. When 
[ at which needing independence (free-standing) structure and a beam 
contact adjacency structure ] case or contacting, it is included in the 
fault of such technique that a beam may paste it. 
[0007] Moreover, since there is the need of removing the substrate 
ingredient in a sacrifice layer and/or a lower layer, while the ease of 
manufacture is restricted, it will become too brittle structure to the 
force applied from the outside. These factors act so that the 
manufacture yield may be reduced and the robustness of the resonator 
component after completion may also be reduced further. 
[0008] Therefore, the equipment which offers the thin film resonator 
which has a strong mechanical supporter and was equipped with frequency 
selective characteristics, and the approach of forming this equipment 
are needed. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned 
problem, it is new and the improved equipment which consists of the 
substrate which has the 1st page at least, the acoustic-impedance 
converter combined with this substrate, and the sound resonator arranged 
on this acoustic-impedance converter is offered. Said acoustic-impedance 
converter changes the acoustic impedance of said substrate into the 2nd 
acoustic impedance. Said sound resonator gives a frequency-selective 
function. 



[0010] This is not indispensable although it is desirable for said sound 
resonator to contain the 2nd electrode on the 1st layer of the 1st 
electrode on said acoustic-impedance converter and the piezoelectric 
material on this 1st electrode and the 1st layer of this piezoelectric 
material in the suitable example. The 2nd layer of piezoelectric 
material is on said 2nd electrode, and the 3rd electrode is on the 2nd 
layer of said piezo ingredient, said 1st, 2nd, and 3rd electrodes — 
respectively — the [ the 1st, the 2nd and ] — it becomes 3 electric 
contacts. These 1st, 2nd, and 3rd electrodes and the 1st of said 
piezoelectric material and the 2nd layer have one fourth of the bond 
length of acoustic wave length. 

[0011] Realizing is desirable when a sound reflector contains the 1st 
layer which has the 1st acoustic impedance, and the 2nd layer which has 
the 2nd bigger acoustic impedance than said 1st acoustic impedance. The 
1st and said 2nd layer have one fourth of the thickness of acoustic wave 
length in said 1st frequency. Said sound reflector changes a low 
acoustic impedance into a high acoustic impedance. 
[0012] This invention also offers the approach of creating a sound 
resonator further. This approach consists of the step which prepares the 
substrate ingredient which has the 1st acoustic impedance, the step 
which arranges a sound reflector on said substrate ingredient, and the 
step which combines one fourth of the piezo resonators of thickness of 
the 1st acoustic wave length with said sound reflector. 
[0013] Although it is desirable to include the step which arranges two 
or more 1st layer which has the 2nd acoustic impedance on said substrate 
ingredient as for said approach, it is not indispensable. The thickness 
of said two or more 1st layer is 1/4 of said 1st acoustic wave length 
respectively. Moreover, although it is desirable to include the step 
which arranges two or more 2nd layer which has the 3rd acoustic 
impedance on said substrate ingredient as for said approach, it is not 
indispensable. The thickness of said two or more 2nd layer is 1/4 of 
said 1st acoustic wave length respectively. Said 2nd and 3rd acoustic 
impedances are not equals mutually. 

[0014] Although it is desirable to include the step which combines the 
1st electrode with said sound reflector, the step which combines a 
piezoelectric-material layer with said 1st electrode, and the step which 
combines the 2nd electrode with said piezoelectric-material layer as for 
said approach, it is not indispensable. Said 1st electrode, a piezo 
ingredient layer, and the 2nd electrode have one fourth of the bond 
length of said 1st acoustic wave length. 

[0015] It is not indispensable although it is desirable to include the 



step to which said approach combines the 1st electrode with said sound 
reflector in other suitable examples, the step which combines a 
piezoelectric-material layer with said 1st electrode, the step which 
combines the 2nd electrode with said piezoelectric-material layer, the 
step which combines the 2nd piezo-electricity layer with said 2nd 
electrode, and the step which combines the 3rd electrode with said 2nd 
piezo-electricity layer. 
[0016] 

[Example] This invention is especially indicated in the attached claim. 
However, a more perfect understanding of this invention can be acquired 
by taking them into consideration with reference to detailed explanation 
and a detailed claim based on the drawing which the same reference 
number shows the same element in all drawings. 

[0017] Drawing 1 shows the side cross section of the sound resonator 15. 
The sound resonator 15 consists of a substrate 110 and the piezo- 
electric layer 150 which has an electrode 157, 159 and thickness 152. As 
for thickness 152, the one half of acoustic wave length or its odd times 
are chosen typically. 

[0018] A substrate 110 functions as mechanical support for the auxiliary 
component (not shown) contained as a part of large minute electronic 
devices, such as the piezo-electric layer 150, an electrode 157, 159 and 
a transistor, diode, a capacitor, and a resistor. When a substrate 110 
consists of a semiconductor material (an unit or plurality) or is 
compatible with it, it is convenient (for example, the silicon on 
sapphire, the cadmium sulfide on glass, etc.). In a semiconductor 
material with current, especially an interest, they are a diamond, 
silicon, germanium, and a gallium arsenide, The ingredient of III-V 
groups, such as phosphorus-ized in DIUMU, and cadmium sulfide, Although 
the ingredient of II-VI groups, such as lead oxide (zinc oxide), for 
example, SixGel-x, AlxGal-xAs, and an alloy like InxAll-xP are contained, 
it is not the semantics of limiting to these. Cube-like semi-conductors 
(for example, Si, germanium, GaAs, etc. ) are prepared as a wafer which 
has {100} front faces in many cases. For example, the front face is 
prepared in order to be ground or to use as a substrate of a 
semiconductor device. Other useful orientation includes {110} and {111} 
sides. 

[0019] In many cases, a semi-conductor substrate is "incorrect 
orientation (misoriented) orientation" Carried out to some extent, and 
is prepared, and he is trying to avoid the problem relevant to a 
semiconductor device manufacture process. This may need the 
consideration about the detail design of the sound resonator created on 



it depending on the specific details of resonator structure. 
[0020] An acoustic impedance Za changes with the consistency and 
stiffness of mass, and is expressed with the following formula. 
Za =(rho*c) 0.5 (1) 

On the other hand, acoustic velocity Va changes according to the 
following formula. 
Va = 0. 5 (c/rho) (2) 

One component of acoustic reflection coefficient gammaz arises from the 
mismatching of an acoustic impedance (setting to the interface between 
media different, for example), and is similarly indicated to be a well- 
known impedance mismatch reflection coefficient type. 
gammaz= (zt-Zo) / (Zo+Zt) (3) 

Here, Zt expresses a terminal impedance (terminating impedance) and Zo 
expresses the description impedance of a transmission medium. Therefore, 
the free surface corresponds to a too low impedance, and gives the 
reflection coefficient of -1. The front face which, on the other hand, 
has a finite consistency and/or rigidity gives the reflection 
coefficient of +1. The free surface allows movement of a particle, while 
a high impedance front face "binding tight (clamp) tight" movement of a 
particle tight. Therefore, the example of high impedance termination 
(termination) has rigidity, it consists of the matter with a high 
consistency (for example, tungsten), and, on the other hand, low 
impedance termination is matter which has low rigidity and low quality 
amount consistencies (mass density) (for example, silicone rubber, air, 
etc. ) . 

[0021] It is the width-of-face Figs, which simplified [ that it is the 
sound resonator 201 by this invention, ] drawing 2 . The sound reflector 
218 is arranged on a substrate 255 including the quarter-wave length 
resonator 203 with which the sound resonator 201 has been arranged on 
the sound reflector 218. 

[0022] The quarter-wave length resonator 203 equips each ** of the 
piezo-electric layer 210 with electrode 205, 205' . Electrode 205, 205' and 
the piezo-electric layer 210 have thickness 211, and are on the sound 
reflector 218. 

[0023] The sound reflector 218 contains two or more ingredient layers. 
Here, it expresses as the layer 215 which has thickness 216 for them, 
the layer 220 which has thickness 221, and a layer 250 which has 
thickness 251. An ellipse shows other layers allotted between layers 
220,250. A layer 250 is arranged on the substrate 255 similar to a 
substrate 110 ( drawing 1 ). 

[0024] It has a different acoustic impedance, and the layer 



215, 220. .. 250 of the sound reflector 218 is chosen in the suitable 
example so that the sound reflector 218 may contain quantity and a low 
acoustic-impedance ingredient layer by turns, while it is chosen so that 
it may have the thickness 216, 221. . . 251 equal to one fourth of acoustic 
wave length respectively (for example, layer 250 which has an acoustic 
impedance higher than a substrate 255). Therefore, the sound reflector 
218 presents the Ferranti effect (Ferranti effect), this — the sound 
reflector 218 — the odd layers 215,220,250 — when it consists of . .., 
the low impedance (for example, impedance of a substrate 255) in the 1st 
edge of the transmission line like the sound reflector 218 is changed 
into a high impedance in the 2nd edge (for example, adjoining electrode 
205'). This is W. E. Newell. It is discussed in the paper (Proceedings of 
the IEEE, pp. 575 -581, and June 1965) of "Face-Mounted Piezoelectric 
Resonators", and this is incorporated here for reference. 
[0025] When it consisted of the layer of the odd number to which it is 
located on the ingredient (for example, substrate 255) with which the 
sound reflector 218 has a low acoustic impedance, and the sound 
reflector 218 has one fourth of the die length of acoustic wave length 
respectively, these people discovered that the sound reflector 218 could 
be used useful, in order to bring about a high impedance. The effective 
impedance which the sound reflector 218 brings about increases, when the 
layer (for example, layer 250,215) of the 1st, 3rd [ ** ], and 5th grade 
has a high acoustic impedance and the layer (for example, layer 220) of 
the 2nd, 4th [ ** ], and 6th grade has a low acoustic impedance. 
[0026] Although the sound reflector 218 is expressed with drawing 2 as 
what consists of a series of quarter-wave length parts, this contractor 
will admit that impedance conversion is realizable with the technique in 
which many differ. For example, [ whether a taper-like impedance medium 
(for example, opposite numerical / hyperbola-/or the impedance outline 
(profile) created specially can be used useful) is optimized, and a high 
impedance is brought about and ] Or die length (thickness) is reduced 
and given impedance conversion is performed, Modern Transmission Line 
Theory and Applications by for example, the well-known principle or 
L. N. Dworsky (John Wiley and Sons) Although it is realizable with the 
technique according to the principle discussed in Chapter 2 and 
bibliography in New York and 1979, being limited to these does not have 
intention. What is necessary is just to change the presentation of the 
sound reflector 218 to the edge which approaches a resonator 203 most 
from the edge which approaches a substrate 255 most, in order to form an 
acoustic impedance in the shape of a taper, such presentation change 
performing sputtering continuously from two or more targets, and 



changing the dwell time (dwell time) on each target, or adhering a thin 
ingredient layer and changing the number of the continuation layers of 
each ingredient — or in this technique, many other well-known 
techniques realize effectively. 

[0027] Further, when the sound reflector 218 brought about a high 
acoustic impedance in the end, it has been arranged at the end concerned 
and the thickness of electrode 205* , the sound resonator containing 205, 
and piezoelectric material 210 was set to one fourth of acoustic wave 
length, the useful thing also discovered these people. Since the 
following table side of a sound resonator is bound tight, this becomes 
possible. 

[0028] drawing 3 — the [ of this invention ] — the sound resonator 301 
by 1 suitable example — having simplified — etc. — width of face — a 
Fig. — it is . The sound resonator 301 contains electrode 305" and 305' 
also in each ** of piezo-electric layer 310' while it is similar with 
the sound resonator 203 ( drawing 2 ) and contains electrode 305, 305" in 
each ** of the piezo-electric layer 310. Piezo-electric layer 310, 310' 
has thickness 320,320', respectively, and this thickness 320,320' 
contains the thickness of electrode 305, 305' and 305. " the thickness 
320,320' whole — the [ of this invention ] — it becomes one fourth in 
1 suitable example of the thickness of acoustic wave length, electrode 
305' — electrode 205' ( drawing 2 ) — corresponding — the [ for 
example, / of this invention ] — it is arranged on a sound reflector 
like 218 ( drawing 2 ) of 1 suitable example. 

[0029] As for piezo-electric layer 310,310' ( drawing 3 ) and 210 
( drawing 2 ), it is desirable to consist of the piezo-electric (or 
electrostriction (electrostrictive)) ingredient which has 
electromechanical coupling coefficients which can be permitted, such as 
A1N, ZnO, and CdS. It is desirable electrode 305,305' and for 305" 
( drawing 3 ) and 205,205' ( drawing 2 ) to consist of films of a 
metallic material (for example, aluminum or an aluminium alloy) which 
have low sound loss and a desirable electric conduction property. As for 
a reflector 218 ( drawing 2 ), it is desirable to consist of two or more 
layers which a sound propagation loss like glass depends on a low 
ingredient. Although it is convenient to realize as two or more metal 
layers as for a reflector 218, such a configuration is because the metal 
membrane is convenient to the manufacture and patterning in the latest 
minute processing facility, while making easy contact of electrode 205' 
( drawing 2 ) or 305' . The vertical acoustic feature (longitudinal 
acoustic properties) of some kinds of typical ingredients was summarized 
in the lower table 1. The shear property which can be compared is 



adopted and the resonator using shearing vibration mode is modeled. 
Table 1 — stiffness C33 — 1011 — a division — carrying out (N/m2) — 
expressing — a consistency rho — a kilogram / m3 — expressing — the 
acoustic velocity Va of a longitudinal wave — meter/second — 
expressing — acoustic-impedance Zo/A per unit field — 107 — a 
division — carrying out (watt / m2/(m/s)2) — it has expressed. 
An ingredient C33 rho Va Zo/A ZnO 2. 31 5670 6388 3. 62 Si02 0. 79 2200 
5973 1.31 GaAs 1.12 5300 4597 2.44 aluminum 1.11 2700 6300 1.72 W 5.81 
18400 5450 10. 1 Table 1 The property of the typical ingredient of 
acoustic feature others of an ingredient From NTIS and/or DTIC 
especially (among other places) [ available ] It is based on 
A. Slobodniket al. "Microwave AcousticsHandbook Were entitled : Volume 
1A. Surf aceWave Velocities. " Air Force Cambridge Research Laboratories 
Report AFCRL-TR -73-0597 and the volume relevant to this, and ** — it 
is obtained in the various information sources [ like ]. The information 
beyond this is also found out in "Principles of Acoustic Devices" and 
"Acoustic Fields and Waves in Solids" by B. Auld by V. Ristic, the 1st, 
and the 2nd volume. 

[0030] Electrode 305, 305' and 305" ( drawing 3 ) perform electrical 
installation to the sound resonator 301. For example, electrode 305,305" 
may be equipped with the input electrical-and-electric-equipment port 
which has the related ** capacitance (motional capacitance) Cml, and, on 
the other hand, you may have the output power port which has the 
electrode 305" and movement capacity Cm2 to which 305' relates. The ** 
capacitance Cm is connected with electrostatic capacity CO by the 
electromechanical coupling coefficient K2. That is, it is expressed 
Cm/C0=8K2/pi 2. Detailed explanation of the modeling of a sound 
resonator is V. E. Bottom. "Introduction to Quartz CrystalUnit Design" 
(Van Nostrand Rheinhold Company: New York, 1982) to depend It sees. 
[0031] drawing 4 — the [ of this invention ] — the ratio of the 
thickness of the 1st resonance element to the 1st of the resonator 
structure 301 ( drawing 3 ) by 1 suitable example and the relative ** 
capacitance for part II (Cml, Cm2), and the thickness of the whole 
resonator — relation with f is illustrated. 

[0032] this example — electrode 305,305" — to the fraction f obtained 
when thickness 310 is compared with whole thickness 310+310" (the 
division was done), the ** capacitance Cml measured in between changes 
so that it may be shown by the curve 405 of drawing 4 . on the other 
hand — electrode 305' and 305" — the ** capacitance Cm2 measured in 
between changes like the curve 410 in case thickness 310' subtracts 
thickness 310 from 1/4 of wavelength (as opposed to f). 



[0033] In the suitable example of this invention, Fraction f was about 
finf inityO. 77 desirably, and these people discovered that optimum 
performance was obtained, when set to Cml infinityCm2. "inf inity" : Mean 
an almost equal thing. When Fraction f is chosen so that it may be set 
to Cml !=Cm2, an inductor is needed for the resonator exterior as a 
result. While the ratio (Q) to the energy with which the energy 
accumulated by including the loss accompanying an inductor and it was 
lost falls and filter loss and a footprint (footprint) increase, a 
design, structure, and direction for use of a filter will be complicated. 
For example, Fraction f is useful at the time of less than 25% of about 
0.77, less than 10% of about 0.77 is desirable, and 5% of about 0.77 is 
desirable. 

[0034] drawing 5 — the [ of this invention ] — it is the graph which 
shows relation with the fraction f ( drawing 4 ) previously defined as 
the relative electrostatic shunt capacity to a part for the 1st of the 
resonator structure of drawing 3 , and part II by 1 suitable example. In 
drawing 5 , a curve 505 corresponds to a curve 405 and a curve 510 
corresponds to a curve 410. Selection of f= 0.77 obtains the capacity 
factor of about 2.5:1. Therefore, the filter which carries out the 
internal organs of the cascaded resonator which has topology (topology) 
called an input-AlBl-A2B2-output will have an asymmetric (that is, it 
differs) input and an output electric impedance. A and B correspond to 
the previous input electrical-and-electric-equipment port and previous 
output power port of an example, respectively, and subscripts 1 and 2 
correspond to the 1st and 2nd resonators here, respectively. Having the 
same input and an output electric impedance should just use topology 
like an input-AlBl-B-2A2-output in a desirable application, for example. 
Example drawing 6 includes the segment showing the measurement result of 
a response of the sound resonator by this invention. The shaft of 
drawing 6 is adjusted to the frequency (an axis of abscissa, 0. 6-2. 2GHz) 
expressed with on-the-strength (axis-of-ordinate, 0.5-0.8) opposite 
GIGAHERUTSU of a sending signal. A segment 610 shows the resonance 
strictly specified in a frequency slightly higher than 1GHz. 
[0035] The measurement result 610 of a response was taken from the 
resonator which is in agreement with the structure of drawing 2 , and 
two-layer [ of aluminum with a thickness of 0. 88 micrometers ] (it 
corresponds to a layer 220) is inserted with a thickness of 0. 76 
micrometers in three layers (it corresponds to a layer 250, 215) of W, 
and it forms a sound reflector (it corresponds to the sound reflector 
218) on a GaAs substrate (it corresponds to a substrate 255) here. These 
can obtain a remarkable acoustic-impedance ratio (see previous Table 1), 



electric contact is easy for W and aluminum having been chosen as these 
layers, and, moreover, it is because it is convenient for manufacture. A 
ZnO layer (it corresponds to the piezo-electric layer 210) with a 
thickness of 0.84 micrometers is arranged on a sound reflector. The 
frequency and the thickness raised previously of the resonance shown in 
a segment 610 have suggested that the resonance observed about this 
structure corresponds to shear mode rather than the longitudinal mode in 
relation to the vertical property of Table 1. It is predicted that the 
longitudinal mode has the resonance frequency of about 1. 8GHz according 
to an above-mentioned dimension and the physical characteristic of Table 
1. 

[0036] The thin film (about 1000A) of silicon nitride is made to adhere 
with plasma strengthening chemical vapor deposition on W layers of the 
topmost part, and a ZnO layer, and those layers are protected from the 
etching reagent used for carrying out patterning of the various parts of 
experimental resonator structure. For example, although a ZnO layer is 
etched using HN03:HC1:H20 (volume ratio 3:1:4), since this etching 
reagent eats W, aluminum, and/or GaAs away, it is protected from such 
pervasion by the silicon nitride layer used as a foundation. A well- 
known etching reagent is used for pattern NINGU of W and aluminum layer 
in ultra-fine processing technology. 

[0037] Drawing 7 is the simplified schematic diagram showing the useful 
usage in the radio frequency circuit 890 of the above-mentioned acoustic 
filter by this invention. The radio frequency circuit 890 is equipped 
with the antenna 891 which sends out or consults the signal from the 
diplexer 892 of arbitration. (A diplexer is combined with a transmitter 
at the time of use.) A diplexer 892 sends the signal which carries out 
Iriki to a filter 893. A filter 893 passes the band-limited signal which 
is acquired to amplifier 894. The signal from amplifier 894 passes along 
another band limit filter 895, and reaches a mixer 896. A mixer 896 also 
receives the signal from the partial oscillator 897 through the band 
limit filter 898. The mixed signal from a mixer 896 passes the band 
limit filter 899, a partial oscillator signal is removed here, and the 
signal acquired as a result is sent to IF of a receiver through an 
output 800. 

[0038] Although a filter 893,895,898 and/or 899 are the thin film 
resonance filters of the type indicated here and it is advantageous to 
be created according to the structure and the approach of this invention, 
a filter from which a frequency or other properties change according to 
a specific request function is sufficient as them. For example, a filter 
893 removes input RF frequencies other than the band which a receiver 



makes a processing object. This is useful to especially a short-range 
receiver that is frequently needed for the application of a cellular 
phone machine and paging etc. In addition, the thin film resonator by 
this invention may be used for the partial oscillator 897 for a 
frequency stabilization element. 

[0039] a filter 895 is the same as a filter 893 — it is — it is — it 
can have a different passband and the signal of whether it generates 
with amplifier 894, the becoming higher harmonic which is not desirable, 
or others which is not removed with a filter 893 out of band is also 
removed. As for a filter 898, it is desirable to pass L0 frequency and 
to intercept the higher harmonic which is not desirable. As for a filter 
899, it is desirable to pass the sum or the difference of a frequency 
generated by the mixer 896, and to prevent a partial oscillator and an 
input RF frequency. This is important in order to avoid the saturation 
of the input stage of IF amplifier usually joined to the output 800. 
Thus, the property of an electronic instrument, especially a walkie- 
talkie will be improved as a result of the property that the thin film 
resonance filter of this invention has been improved. 
[0040] In the above, the specific problem was conquered and the thin 
film resonator and approach of bringing about an advantage about the 
approach and device of the conventional technique were explained. The 
improvement to the well-known technique by this invention is greatest. 
The costs accompanying the technique of the conventional technique, 
complexity, big size, and a false response are avoided. 
[0041] Other persons can make a previous specific example apply to an 
alteration and/or various applications easily, since explanation of an 
above-mentioned specific example clarifies the overall property of this 
invention enough, without deviating from an overall concept by applying 
the present knowledge. Therefore, such application and an alteration 
should interpret it as the semantics of the equal object of the 
indicated example, and a thing within the limits, and are meant such. 
[0042] The text and vocabulary which were used here are for explanation, 
and should understand that it is not a thing for limitation. Therefore, 
this inventions are all alternatives applicable to the pneuma and the 
extensive range of the claim, reconstruction, and a thing that means 
equal and including modification. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional side elevation which the sound resonator by 
the conventional technique simplified. 

[Drawing 2] The width-of-face Fig. which is a sound resonator by this 
invention, such as having simplified. 

[Drawing 3] the [ of this invention ] — the sound resonator by 1 
suitable example — having simplified — etc. — width of face — a 
Fig. . 

[Drawing 4] the [ of this invention ] — the graph which shows the 
relative ** capacitance about a part for the 1st of the resonator 
structure of drawing 3 , and part II by 1 suitable example. 
[Drawing 5] the [ of this invention ] — the graph which shows the 
relative electrostatic shunt capacity about a part for the 1st of the 
resonator structure of drawing 3 , and part II by 1 suitable example. 
[Drawing 6] The graph which shows the measured value of the response 
from the sound resonator by this invention. 

[Drawing 7] The simplified schematic diagram showing some radio 
frequency equipments containing the acoustic wave filter by this 
invention. 

[Description of Notations] 

201, 301 Sound resonator 

218 Sound Reflector 

203 Quarter-wave Length Resonator 

255 Substrate 

210 Piezo-electric Layer 

205,205' Electrode 
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